Increased levels or overexpression of ornithine decarboxylase (ODC), a rate limiting enzyme in polyamine biosynthesis pathway, is characteristic of tumor cells. Simi larly, prostaglandins (PGs) appear to be important in the pathogenesis of cancer because these affect mitogenesis, cellular adhesion, immune surveillance and apoptosis. Cancers form much more PGs than the original tissue from which they have arisen. This study has revealed that pretreatment of mice with resveratrol at a dose of 2.5mg/kg body weight for two weeks blocked the N-nitrosodiethylamine(NDEA)-induced cytosolic ODC levels in the liver and lungs. The blockage was pronounced in hepatic tissue compared to pulmonary tis sue. Resveratrol feeding caused a significant reduction in microsomal cyclooxygenase (COX) 
Ornithine decarboxylase (ODC), an enzyme for polyamine biosynthesis, is important for tumor biology. ODC is at high level in cancer cells (12) . Polyamines are implicated in diverse physiological processes that share a close relationship in cell proliferation and growth. In this connection, various studies using transgenic mice indicate that alteration in cellular polyamine levels modulates normal or cancer cell growth.
Meanwhile, substantial evidence indicates a causal relationship between cancer development and overex pression of eicosanoid-forming enzymes (i.e., cyclooxy genases and lipoxygenases) in a variety of human and animal tumors (13) . Inhibitors of cyclooxygenase have been found to protect colonic, mammary, esophageal, pulmonary and oral organs against tuorigenesis (14 -16) . Moreover, it is understood that genotoxic byprod ucts of cyclooxygenase (COX)-catalysed arachidonic acid metabolism (e. g. reactive oxygen species) contrib ute to 'genetic instability' and its subsequent malignant progression of malignant tumors (13) . It thus seems likely that biosynthesis of polyamines and eicosanoids are made targets of therapeutic intervention. In the present study, we assessed the effects of resveratrol on the activity induction of ODC and COX by a potent chemical carcinogen "N-nitrosodiethylamine" in a mouse liver and lungs.
Materials and Methods
Material. N-nitrosodiethylamine (NDEA), dithio threitol, pyridoxal 5-phosphate, DL-ornithine, resvera trol, 2,5-diphenyloxazole, 
Results and Discussion
Oral administration of NDEA to mice at a dose of 200mg/kg Bw caused significant induction of hepatic as well as pulmonary ODC (Fig, 1A) . The degree of pul monary ODC induction was 2.4 fold relative to 9.6 fold in that of hepatic ODC. The coexistence of resveratrol at 1mM level in an ODC assay system, however, brought about a considerable decrease in hepatic ODC activity but not in pulmonary ODC activity. Such an inhibitory effect of resveratrol was ascertained to depend on its concentration (Fig 1B) . Incidentally, oral administra tion of resveratrol at 2.5mg/kg Bw over a period of 2wk prior to NDEA treatment could significantly inhibit the induction of ODC in mouse liver and lungs by NDEA at p<0.001, the inhibitory rate being two thirds of the net increment for hepatic ODC and in Fig. 1 .
In whole for pulmonary ODC (Fig 2) . The present study shows that administration of NDEA to mice induced ODC activity differentially in the two organs. A single dose of NDEA at 80mg/kg BW caused a slight induction in hepatic ODC in 24h after its administration. However, other workers could notice the induction only by its dose at 200mg/kg BW (20) . In our study, a dose of 200mg NDEA/kg BW was required for the induction of pulmonary ODC. The ODC induc tion was higher in the liver that occupies a main posi tion in detoxication of xenobiotic compounds. It is known that the ODC induction is due to prolonged acti vation of cyclic AMP-dependent protein kinase, which leads to protein phosphorylation and ultimately leads to upregulation of transcription of ODC gene (21) . Overex pression of ODC leads to increased production of poly amines which compensate for apoptosis due to their growth stimulatory effects and thus drive the cells in the proliferative pathway. Sometimes, in spite of ODC Though COX-1 was speculated to be a housekeeping enzyme, there were no gastric and renal pathologies in COX-1 deleted mice. Its deficiency affected only parturi tion, while COX-2 deleted female mice were essentially infertile concurrently with cumulus stigmata formation and abnormal ovulation (27) . Renal abnormality was observed in all adult COX-2 deleted mice (29) (30) (31) (32) and the renal pathology became more severe with age, resulting in the last stage of renal disease (27) . There fore, the designation "COXs" as expressions of house keeping and/or response genes may not be entirely accurate. Actually COX-1 as well as COX-2 can contrib ute to PGs formation during an inflammatory response, and their contributory proportions may depend upon the inflammatory stimuli, the time of insult, and the existence ratio of isoforms in a target tissue. COX-2 derived PGs appear to have important roles not only in the resolution or healing phase but also in the early stage of inflammatory process. Thus, resveratrol prefer entially inhibiting inherent COX-1 may well serve as a chemopreventive against cancer at various stages. This inference is supported by the finding that both COX defi ciencies decreased the number of intestinal polyps by 80% in a mouse model of spontaneous intestinal ade nomas (33) .
In conclusion, we first observed the in vivo inhibitory effects of resveratrol on NDEA-induced ODC and PG bio synthesis. The inhibition of these ODC and COX activi ties would likely be responsible for the in vivo anticarci nogenic effect of resveratrol.
